Engineered polymeric nanoparticles for receptor-targeted blockage of oxidized low density lipoprotein uptake and atherogenesis in macrophages.
Strategies to prevent the uptake of modified low density lipoproteins (LDLs) by immune cells, a major trigger of inflammation and atherogenesis, are challenged by complex interfacial factors governing LDL receptor-mediated uptake. We examine a new approach based on a family of "nanoblockers", which are designed to examine the role of size, charge presentation, and architecture on inhibition of highly oxidized LDL (hoxLDL) uptake in macrophages. The nanoblockers are macromolecules containing mucic acid, lauryl chloride, and poly(ethylene glycol) that self-assemble into 15-20 nm nanoparticles. We report that the micellar configuration of the macromolecules and the combined display of anionic (carboxylate) groups in the hydrophobic region of the nanoblockers caused the most effective inhibition in the uptake of hoxLDL by IC21 macrophages. The nanoblockers primarily targeted SR-A and CD36, the major scavenger receptors and modulated the "atherogenic" phenotype of cells in terms of the degree of cytokine secretion, accumulation of cholesterol, and "foam cell" formation. These studies highlight the promise of synthetically engineered nanoblockers against oxidized LDL uptake.